Introduction {#Sec1}
============

Equity in healthcare is recognized as an important policy issue in most Western countries \[[@CR1]\], and many European healthcare systems have a guiding principle aiming at distributing healthcare according to need, often coupled with an organization that reduces the impact of the individual's inability to pay for healthcare at the point of use.

Equity is often discussed in terms of fairness or justice, and health economists have written extensively on this subject \[[@CR2], [@CR3]\]. The theoretical literature offers a multitude of equity concepts and ways to study and measure equity in healthcare (see, e.g., \[[@CR3]--[@CR6]\]). One commonly used method for the analysis of equity in healthcare is to examine to what extent there is equal healthcare use for equal need in a healthcare system. In empirical work, need has to be operationalized into observable characteristics. In addition to age and sex, examples of such characteristics used in the literature are presence of indicators of morbidity or disability \[[@CR7]--[@CR11]\]. Variables such as education, income, employment status and ethnicity have, on the other hand, been cited as examples of factors that by themselves should not drive healthcare use, although in empirical analyses they may be a proxy for potential unobserved need \[[@CR12]--[@CR14]\].

Previous research on disparities in healthcare use across socioeconomic groups has focused on the effect of income after controlling for healthcare needs \[[@CR1], [@CR8], [@CR10], [@CR11], [@CR14]--[@CR18]\]. In a majority of the studies on equity in healthcare, researchers have based their analyses on a random sample of the adult general population \[[@CR1], [@CR8], [@CR11], [@CR14]--[@CR16]\], and often the studies also share the feature of a reliance on self-reported information in the collection of data on healthcare need.

Another approach is to focus on narrower health conditions and to use register-based data to determine the presence of different diseases/conditions and healthcare use (see, e.g., \[[@CR19], [@CR20]\]). Patients who share specific diseases or conditions are more likely to have comparable healthcare needs. Moreover, the volume and type of healthcare services can also be expected to be more homogeneous. However, as pointed out by Doorslaer et al. \[[@CR21]\], one drawback of this approach is that it comes with the price of losing a part of the system-wide perspective.

In this study, we used a register-based cohort from the Skåne region in southern Sweden consisting of patients with a physician-confirmed diagnosis of psoriasis (PSO) or psoriatic arthritis (PsA) and compared those patients with population-based referents free from PSO and PsA. The aim was to investigate the influence of income, education and country of birth on the probability of healthcare use and healthcare costs after controlling for healthcare need as measured by register-based information on the presence of the two specific chronic conditions PSO and PsA. In addition, we explored the robustness of the estimated coefficients to the introduction of three additional morbidities (metabolic, mental and circulatory diseases) that are common in the general population and which have a known increased risk among people with PSO and PsA. We hypothesized that patients with PSO/PsA would be more likely to use healthcare and have higher healthcare costs than population-based referents, even after controlling for additional comorbidities. We further hypothesized that education and income may have an influence on healthcare use for both patients and referents.

Rationale and contribution {#Sec2}
--------------------------

Though PSO and PsA had long been considered mild diseases and had received limited attention compared with more acute diseases such as heart disease and cancer, recent work has challenged this view \[[@CR22]\]. PSO is a chronic inflammatory disease mainly affecting the skin and nails. In Sweden, the prevalence of psoriasis is about 1--3% \[[@CR23]\]. Around 7--30% of the patients with PSO develop PsA, a chronic inflammatory disease that, in addition to affecting the skin, is manifested as pain, stiffness and swelling in and around the joints or in the back \[[@CR23]\]. Many of those suffering from these diseases experience reduced health-related quality of life, functional limitation, pain, stigmatization and work disability \[[@CR24]\]. As an added burden, there is evidence of an increased occurrence of other morbidities in these patient groups. Metabolic diseases such as diabetes and obesity, mental disorders such as schizophrenia and depression, and circulatory diseases such as myocardial infarction, hypertension and hyperlipidemia are examples of problems common in the Swedish general population \[[@CR25]\], and have been cited as comorbidities in epidemiological studies among individuals with PSO and PsA \[[@CR26]--[@CR28]\], with an increased prevalence compared with the general population \[[@CR29]--[@CR31]\].

Studies have shown that patients with PSO and PsA use more healthcare and have more lost productivity than population-based referents free from these diseases \[[@CR32], [@CR33]\]. Yet little is known about the distribution of healthcare use in this cohort and to what extent socioeconomic status is associated with healthcare use for patients with POS/PsA.

By combining a study population of people with specific chronic diseases and a matched population-based referent cohort, we were able to explore the effect of non-need variables within the PSO and PsA groups, as well as to discern the impact of socioeconomic and demographic variables on healthcare use and costs for the overall study population. Besides increasing our understanding of healthcare spending for patients with PSO and PsA, this paper contributes to the existing empirical literature on disparities in healthcare use in a number of ways. Unlike many other studies that are largely based on self-reported data, we exclusively used individual-level longitudinal data from regional and national registers. This approach reduces biases of self-reports including recall bias and difficulties of disease categorization for lay people \[[@CR34]\]. Our detailed data enabled analyses by type of service to explore utilization patterns across different healthcare service levels. Furthermore, we had 4 years of population-based data on healthcare use, which is a longer time window than normally seen in the empirical literature, and should therefore be less vulnerable to the influence of outliers or individual healthcare use variations over time. In our analyses, we explored the impact of two alternative measures of socioeconomic status, income and education, and one sociodemographic measure, country of birth. Finally, we used Cox proportional hazards regression for the estimation of the probability of healthcare use, to appropriately handle data in the longer than usual observation time window and also to account for possible censoring during the study period, an issue often overlooked in studies of the probability of healthcare use.

The Swedish setting {#Sec3}
-------------------

Swedish healthcare is predominately tax-financed (91%), with user fees and private insurance covering 8 and 0.29% of the total healthcare expenditure, respectively \[[@CR35]\]. A small user fee is paid by the patient until spending has reached approximately 112 € for healthcare contacts and 244 € for prescription drugs during a 12-month period (1 € = 9.03 SEK in 2011). After that, all out-of-pocket payment is waived during the rest of the 12-month window following the date of the first consultation or drug prescription in the period. The responsibility for providing healthcare in Sweden is decentralized to 21 regions of different sizes. Public and private providers offer healthcare, and both are predominantly tax-financed (see above). The usual path into healthcare is by a visit to a general practitioner, but patients can also access secondary care directly. As in a recent Swedish study on socioeconomic inequalities in drug utilization \[[@CR11]\], we assumed that financial barriers to healthcare consumption exist but are low and have a comparatively small expected influence for a majority of patients. Still, some groups may be economically vulnerable --- for example, retired people with only a basic pension (approximately 9500 € in median annual pension before tax). However, such low income is combined with eligibility for supplementary pension and housing supplement allowance. In our overall study population, 19% of individuals were over 65 years of age, and of these, around one quarter were in the lowest income quintile of the study.

Methods and materials {#Sec4}
=====================

Study populations {#Sec5}
-----------------

We used individual data from a southern Swedish cohort consisting of patients with a physician-confirmed diagnosis of PSO or PsA at routine visits and population-based referents without either of these diseases. The patients in the cohort were identified by ICD-10 codes associated with PSO and PsA using information from a 10-year period, 1998--2007, in the Skåne Healthcare Register (SHR), which covers all healthcare used by the population (total *N* = 1.3 million 2015) in the Skåne region, which is in the southernmost part of Sweden. The SHR continuously registers all primary care, secondary outpatient care and inpatient care for residents in the Skåne region and includes information about age, sex, healthcare provider, date of consultation, and diagnostic codes according to ICD-10 and healthcare costs.

In this particular study, we included patients ≥ 19 years of age living in Skåne December 31, 2007. We created a population-based referent group from the Swedish Population Register by matching three referents on year of birth, sex and residential area for each included patient. Also, referents were resident in the Skåne region December 31, 2007, and were required to have no history of registered healthcare use associated with PSO or PsA in the SHR during 1998--2011.

Description of study population {#Sec6}
-------------------------------

The characteristics of the cohort are shown in Table [1](#Tab1){ref-type="table"}. A total of 14,450 patients fulfilled the inclusion criteria for PSO (*n* = 11,793) or PsA (*n* = 2657), and we had 43,350 referents. Using a chi-squared test for categorical data and a Student's *t*-test for continuous data, we found small differences between the study groups. The PSO/PsA patients had marginally lower education and were born in a Nordic country to a greater extent than the referents. The characteristics of the PSO and PsA patients differed slightly; those with PsA were more likely to be female, young and born in a Nordic country. The majority of the individuals had at least one outpatient healthcare contact during the 4-year study period (2008--2011). Also, as many as 38 and 32% of the PSO/PsA and referent groups, respectively, registered at least one inpatient episode. As expected, PSO/PsA patients incurred higher mean annual healthcare costs during the study period than did the referents, and PsA patients incurred higher costs than PSO patients. Descriptive statistics for healthcare use and associated costs across socioeconomic and demographic variables for the study population are presented in Tables S1 and S2 in the Online Supplementary Material.Table 1Characteristics of the study populationPSO/PsA patientsReferents*p* valuePSO alone patientsPSO with PsA patients*p* value*N* ^a^14,45043,35011,7932657Women, *n* (%)^a^7363 (51)22,089 (51)NA5878 (50)1485 (56)\<0.001Age^a^ Women, mean (SD) years55 (18)55 (18)NA55 (19)55 (14)0.17 Median (25th--75th; min--max)56 (40--68)56 (40--68)56 (39--69)57 (45--65) Men, mean (SD) years,54 (17)54 (17)NA54 (17)55 (18)0.01 Median (25th--75th; min--max)55 (42--66)55 (42--66)55 (41--66)55 (45--64)Age group, *n* (%)^a^NA\<0.001 Age 20--64 years9787 (68)29,361 (68)7896 (67)1891 (71) Age ≥ 65 years4663 (32)13,989 (32)3897 (33)766 (29)Exit during follow-up, *n* (%)1389 (9.6)4169 (9.6)1215 (10.3)174 (6.5) Deaths1020 (7.0)2508 (5.8)885 (7.5)135 (5.1) Relocation out of Skåne369 (2.6)1661 (3.8)330 (2.8)39 (1.5)Metabolic disease, *n* (%)^c^3909 (27)8894 (21)\<0.0013108 (26)801 (30)\<0.001 Diabetes, type 1 or 2, *n* (%)^d^1625 (11)3187 (7)\<0.0011302 (11)323 (12)0.103Mental disorders, *n* (%)^e^3291 (23)7870 (18)\<0.0012684 (23)607 (23)0.924 Psychiatric disease including schizophrenia and mood disorders, *n* (%)^f^1429 (10)3396 (8)\<0.0011128 (10)301 (11)0.006Circulatory disease, *n* (%)^g^5919 (41)14,651 (31)\<0.0014735 (40)1184 (45)\<0.001 Ischemic heart disease including angina and myocardial infarction, *n* (%)^h^1122 (13)4277 (10)\<0.0011486 (13)336 (13)0.950Education, *n* (%)^b^0.020.10 Low (≤9 years)3861 (27)11,134 (26)3134 (27)727 (27) Medium (10--12 years)8148 (56)23,035 (53)6606 (56)1542 (58) High (≥12 years)2029 (14)7590 (18)1687 (14)342 (13) Missing412 (3)1591 (4)366 (3)46 (2)Income, *n* (%)^b^\<0.0010.27 Quintile 1 (Low)2558 (18)8789 (20)2107 (18)451 (17) Quintile 23056 (21)8268 (19)2458 (21)598 (23) Quintile 3 (Median)3048 (21)8282 (19)2467 (21)581 (22) Quintile 42861 (20)8470 (20)2350 (20)511 (19) Quintile 5 (High)2641 (18)8691 (20)2161 (18)480 (18) Missing286 (2)850 (2)250 (2)36 (1)Country of birth, *n* (%)^b^\<0.001\<0.001 Nordic13,166 (91)37,332 (86)10,664 (90)2502 (94) Non-Nordic1282 (9)6010 (14)1127 (10)155 (6) Missing2 (0)8 (0)2 (0)--Any healthcare contact, *n* (%)14,318 (99)41,663 (96)\<0.00111,668 (99)2650 (99.7)\<0.001Primary care physician contact, *n* (%)^i^13,349 (92)37,476 (86)\<0.00110,869 (92)2480 (93)0.039Secondary care physician contact, *n* (%)^i^13,138 (91)35,578 (82)\<0.00110,579 (90)2559 (96)\<0.001Inpatient care contact, *n* (%)^i^5502 (38)13,778 (32)\<0.0014408 (37)1094 (41)\<0.001Primary care, non-physician contact, *n* (%)^j^12,071 (84)33,853 (78)\<0.0019768 (83)2303 (87)\<0.001Secondary care, non-physician contact, *n* (%)^j^9350 (65)22,048 (51)\<0.0017363 (62)1987 (75)\<0.001Mean (SD) total annual healthcare costs during follow-up in 2008--2011 period^k^4974 (8970)3261 (7082)\<0.0014500 (8845)7061 (9217)\<0.001*NA* not applicable, since PSO/PsA patients and referents are matched on sex, age and residential area^a^At the end of 2007, ^b^Reported in 2008^c^Endocrine, nutritional and metabolic diseases according to ICD-10 classification system (E00--E90)^d^Common disease within the ICD-10 chapter E: diabetes type 1 or type 2 (E10, E11)^e^Mental and behavioral disorders according to ICD-10 classification system (F00--F99)^f^Common disease within the ICD-10 chapter F: psychiatric disease including schizophrenia and mood disorders (F20--F29, F30--F39)^g^Diseases of the circulatory system according to ICD-10 classification system (I00--I99)^h^Common disease within the ICD-10 chapter I: ischemic heart disease including angina and myocardial infarction (I20--I25) and stroke (I61, I63, I64)^i^At least one physician contact during follow-up in 2008--2011 period^j^At least one visit with other healthcare personnel during follow-up in 2008--2011 period^k^Total healthcare costs include costs due to drug use in addition to costs due to visits within primary care, secondary outpatient care and inpatient care. Includes individuals with any healthcare contact during 2008--2011 (*N* = 55,981). All costs are expressed in euros at 2011 prices

We used Stata v13.0 software (StataCorp, College Station, Texas, USA) for all the statistical analyses.

Study period of outcome variables {#Sec7}
---------------------------------

Data on healthcare use and associated costs for PSO/PsA patients and the referent cohort were observed for a 4-year period (2008--2011), in order to reduce the impact of variations in short-term healthcare use on the results. The data were retrieved from Swedish national and regional registers and were linked together by personal identification numbers.

Outcome variables {#Sec8}
-----------------

First, we analyzed factors affecting the risk of use of five types of healthcare utilization services during the study period 2008--2011: primary care (physician and non-physician), secondary outpatient care (physician and non-physician) and inpatient care. Non-physician contacts were, for instance, visits to a nurse, physiotherapist or occupational therapist. Second, we analyzed the average annual costs of the healthcare use, including the cost of prescription drugs for people with service during the 2008--2011 period (99% of people with PSO/PsA and 96% of referents).

Healthcare use and costs were collected from the SHR. To attach monetary value to each individual's healthcare consultation and inpatient care, we used individual center-specific unit costs from the SHR.

Data on the cost of prescription drugs were collected from the Swedish Prescribed Drug Register (SPDR) at the National Board of Health and Welfare, a national individual-level data register, in which all dispensed prescribed drugs to the entire Swedish population are registered except for drugs given in hospitals \[[@CR36]\]. The SPDR registers the total cost as the pharmacy wholesale price, which includes the cost paid by the patient and the subsidy paid by the healthcare region. We calculated the mean annualized cost for all healthcare use including drug use per patient over the 2008--2011 study period and adjusted the observation time for drop-outs resulting from relocation from the region or from death.

Explanatory variables {#Sec9}
---------------------

We retrieved socioeconomic (education and income) and demographic (country of birth) information from the register-based individual-level data in the Longitudinal Integration Database for Health Insurance and Labour Market Studies (the LISA database) at Statistics Sweden. We used socioeconomic and demographic information for 2008, the first year of the study period.

### Education {#Sec10}

Level of education was defined as the highest achieved level of education, and three groups were defined: "Low" = 0--9 years, "Medium" = 10--12 years and "High" = 13 or more years. The group "Medium" was used as the reference category.

### Income {#Sec11}

Individualized disposable household incomes (including wage, transfers and taxes) were categorized into five income quintiles for all individuals in the study population. The third income quintile ("Median") was used as the reference category.

### Country of birth {#Sec12}

The variable country of birth was split into two groups: "Nordic origin" = subject and both parents born in the Nordic countries (Sweden, Denmark, Norway, Iceland and Finland), and "non-Nordic origin" = the subject or at least one parent born outside the Nordic countries. Born in the Nordic countries was used as the reference category.

### PSO, PsA and additional morbidities {#Sec13}

We used the presence of PSO and PsA (PSO with additional manifestations from the joints) as the primary healthcare need variables. We also used additional morbidity variables. As mentioned previously, metabolic, mental and circulatory diseases are common in the Swedish general population, but they are also common morbidities among individuals with PSO and PsA.

The presence of these morbidities in any individual was identified as having at least one healthcare contact plus a physician-confirmed diagnosis (main or secondary) of a metabolic (ICD-10 chapter E --- diagnostic codes E00--E90), mental (ICD-10 chapter F --- codes F00--F99) or circulatory disease (ICD 10 chapter I --- codes I00--I99) listed in the SHR during the study period. Table [1](#Tab1){ref-type="table"} presents the proportions of individuals with a contact within the three ICD-10 diagnostic chapters, as well as well-known subgroups within these broader groups. The reason for controlling for the full code range in the three chapters, and not for specific diagnostic codes, was that we wanted to encompass as much as possible of the underlying morbidity.

Empirical strategy {#Sec14}
------------------

The standard two-part framework for handling over-representation of zero use of healthcare is less relevant for our data, since they cover 4 years and hold few non-users. Moreover, it is a large data set (*N* = 57,800), and it has been argued that ordinary least squares regression is appropriate \[[@CR37]\]. In addition, estimating the overall probability of use with so few non-users is not ideal, and in the model specifications with additional morbidities, all individuals with additional morbidities had at least some healthcare costs. We formulated two overall research questions to investigate healthcare use disparities when controlling for PSO, PsA and additional morbidities. First, what is the influence of socioeconomic variables on at least some use of five types of healthcare services? Second, what is the influence of socioeconomic variables on annualized healthcare costs among healthcare users? The rationale for this strategy was that there is reason to believe that the impact of socioeconomic factors differs between the initial treatment contact and the amount of care consumed \[[@CR9], [@CR10], [@CR13], [@CR38], [@CR39]\]. The restriction of the sample to positive users was relaxed in a sensitivity analysis reported in the Online Supplementary Material.

Equation [1](#Equ1){ref-type=""} presents a linear version of our empirical model of the form variable (coefficient): PSO/PsA diseases (*β* ~1~), metabolic disease (*β* ~2~), mental disorder (*β* ~3~), circulatory disease (*β* ~4~), education (*β* ~5~), income (*β* ~6~), born within/outside a Nordic country (*β* ~7~) and error term (*ε*). The same set of variables were included in (1) Cox regressions of the decision to use healthcare or not at any given time-point (*y* = 0/1), and (2) semi-logarithmic linear regressions of the logarithm of mean annualized healthcare costs \[*y* = ln(cost)\].$$\documentclass[12pt]{minimal}
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We modified Eq. [1](#Equ1){ref-type=""} by separately adding alternative interaction terms: (1) PSO/PsA\*Metabolic, (2) PSO/PsA\*Mental, (3) PSO/PsA\*Circulatory, (4) PSO/PsA\*Education, (5) PSO/PsA\*Income, and (6) PSO/PsA\*Country of Birth.

The rationale for including interactions between PSO/PsA and the other explanatory variables was to explore the potential variability of the size of the estimated effects within different strata of these variables for PSO/PsA patients in addition to the direct effect of each variable. Combinations of base and interaction effects were explored in six models, as shown in Table [2](#Tab2){ref-type="table"}.Table 2Versions of Eq. [1](#Equ1){ref-type=""}ModelIncluded explanatory variablesModel 1PSO/PsA, Education, Income and Country of birthModel 2PSO/PsA, Metabolic disease, Mental disorder, Circulatory disease, Education, Income and Country of birthModel 3PSO/PsA, Metabolic disease, Mental disorder, Circulatory disease, Education, Income, Country of birth and interaction term PSO/PsA\*morbiditiesModel 4PSO/PsA, Metabolic disease, Mental disorder, Circulatory disease, Education, Income, Country of birth and interaction term PSO/PsA\*EducationModel 5PSO/PsA, Metabolic disease, Mental disorder, Circulatory disease, Education, Income, Country of birth and interaction term PSO/PsA\*IncomeModel 6PSO/PsA, Metabolic disease, Mental disorder, Circulatory disease, Education, Income, Country of birth and interaction term PSO/PsA\*Country of Birth

We used Cox proportional hazards regression, with days to visit as the time variable, to analyze factors affecting the probability of healthcare use. This method was used because it accounts for differences in observation time resulting from censoring. Observations were censored at the date of death, relocation out of the Skåne region or the end of the study period (December 31, 2011). The results are presented as hazard ratios (HR) with 95% confidence intervals (CI). To verify the proportional hazards assumption in the Cox model, we plotted the relative hazards over time for each categorical variable. By visual inspection, all of the variables were considered to meet the proportional hazards assumption. In the analysis of the mean annualized healthcare costs, we used a semi-logarithmic ordinary least squares (OLS) regression to handle the skewed distribution of healthcare costs. Coefficients for categorical variables are interpreted as the percentage difference compared with the reference category.

Both types of regressions accounted for the matching variables. The Cox model was stratified by each "pair" of individuals with PSO/PsA and their matched referents \[[@CR40]\]. The baseline hazard was accordingly allowed to vary between strata that captured age, sex and residential area. The semi-logarithmic model treated "pairs" of persons with PSO/PsA and referents as a fixed number of strata and included them in the regression as an absorbing categorical factor \[[@CR41]\].

Ethics {#Sec15}
------

This study was conducted according to the Declaration of Helsinki and approved by the Regional Ethical Review Board in Lund, Sweden (Dnr 301/2007, Dnr 406/2008 and Dnr 2012/359).

Results {#Sec16}
=======

Healthcare use {#Sec17}
--------------

Model 1 in Tables [3](#Tab3){ref-type="table"}, [4](#Tab4){ref-type="table"}, and [5](#Tab5){ref-type="table"} shows the hazard ratios and 95% confidence intervals for primary care use, secondary care use, and inpatient care use across PSO/PsA and socioeconomic/demographic variables. In Model 2, we also controlled for additional morbidity variables, i.e., metabolic, mental and circulatory diseases.Table 3Hazard ratios (HR) and 95% confidence intervals (CI) for the association of primary care use (at least one visit) and presence of PSO/PsA, comorbidities, and socioeconomic and demographic factors during follow-up in the 2008--2011 periodVariable^a^Primary care---physicianPrimary care---other healthcare personnel^b^Model 1Model 2Model 1Model 2HR95% CIHR95% CIHR95% CIHR95% CIPresence of PSO/PsA No presence (Ref.)PSO1.25\*\*\*1.22--1.291.19\*\*\*1.16--1.221.20\*\*\*1.17--1.231.14\*\*\*1.11--1.17PsA1.29\*\*\*1.22--1.361.20\*\*\*1.14--1.271.33\*\*\*1.25--1.411.23\*\*\*1.16--1.31Metabolic disease^c,\ d^1.33\*\*\*1.29--1.371.40\*\*\*1.35--1.45Mental disorder^c,\ d^1.49\*\*\*1.44--1.541.24\*\*\*1.20--1.28Circulatory disease^c,\ d^1.53\*\*\*1.49--1.591.55\*\*\*1.50--1.60Education^¤^ 0--9 years1.04\*\*\*1.01--1.071.020.99--1.051.000.97--1.040.980.95--1.01 10--12 years (Ref.) \>12 years0.83\*\*\*0.81--0.860.86\*\*\*0.83--0.890.92\*\*\*0.88--0.950.95\*\*\*0.91--0.98Income^c^ Quintile 1 (Low)0.81\*\*\*0.78--0.850.81\*\*\*0.77--0.840.84\*\*\*0.81--0.880.84\*\*\*0.81--0.88 Quintile 20.95\*\*0.92--0.990.92\*\*\*0.89--0.960.980.94--1.020.96\*0.92--1.10 Quintile 3 (Ref.) Quintile 40.89\*\*\*0.86--0.930.93\*\*\*0.90--0.970.93\*\*\*0.89--0.960.970.93--1.01 Quintile 5 (High)0.84\*\*\*0.81--0.880.90\*\*\*0.86--0.940.86\*\*\*0.82--0.890.91\*\*\*0.87--0.95Born outside a Nordic country^c^1.010.98--1.061.020.98--1.061.04\*\*1.00--1.091.04\*\*1.00--1.09Observations^e^55,77155,77155,78355,783\*\*\* *p* \< 0.001, \*\* *p* \< 0.05, \* *p* \< 0.1^a^The Cox model was stratified by each "pair" of individuals with PSO/PsA and their matched referents. The baseline hazard was accordingly allowed to vary between strata that captured age, sex and residential area. The matching variables are therefore omitted from the explanatory variable list^b^Other = nurse, physiotherapist, occupational therapist, etc.^c^Reference categories (Ref.) are referents, no morbidity, 10--12 years of education, income quintile 3 and born in a Nordic country. Ref. = 1^d^Metabolic disease = ICD-10 group E00--E90, mental disorder = ICD-10 group F00--F99, circulatory disease = ICD-10 group I00--I99^e^Observations with entry and exit on the same day are not included in the analysis Table 4Hazard ratios (HR) and 95% confidence intervals (CI) for the association of secondary care use (at least one visit) and presence of PSO/PsA, comorbidities, and socioeconomic and demographic factors during follow-up in the 2008--2011 periodVariable^a^Secondary care---physicianSecondary care---other healthcare personnel^b^Model 1Model 2Model 1Model 2HR95% CIHR95% CIHR95% CIHR95% CIPresence of PSO/PsA No presence (Ref.) PSO1.41\*\*\*1.37--1.451.35\*\*\*1.31--1.391.41\*\*\*1.36--1.451.33\*\*\*1.28--1.37 PsA2.22\*\*\*2.09--2.362.12\*\*\*2.00--2.252.07\*\*\*1.95--2.211.93\*\*\*1.81--2.06 Metabolic disease^c,\ d^1.26\*\*\*1.22--1.301.68\*\*\*1.62--1.75 Mental disorder^c,\ d^1.50\*\*\*1.46--1.561.50\*\*\*1.44--1.55 Circulatory disease^c,\ d^1.42\*\*\*1.38--1.471.56\*\*\*1.51--1.62Education^c^ 0--9 years0.96\*\*0.93--0.990.94\*\*\*0.91--0.970.980.94--1.010.95\*\*\*0.91--0.98 10--12 years (Ref.) \>12 years0.970.93--1.001.000.97--1.041.010.96--1.051.05\*\*1.01--1.10Income^c^ Quintile 1 (Low)0.87\*\*\*0.83--0.910.86\*\*\*0.83--0.900.94\*\*\*0.89--0.980.94\*\*\*0.89--0.98 Quintile 20.990.95--1.030.96\*0.92--1.001.06\*\*\*1.02--1.111.040.99--1.09 Quintile 3 (Ref.) Quintile 40.93\*\*\*0.90--0.970.970.93--1.010.86\*\*\*0.82--0.900.91\*\*\*0.87--0.96 Quintile 5 (High)0.92\*\*\*0.88--0.960.970.93--1.010.82\*\*\*0.78--0.860.89\*\*\*0.85--0.94Born outside a Nordic country^c^1.030.99--1.071.030.98--1.061.04\*1.00--1.091.030.98--1.08Observations^e^55,74455,74455,78555,785\*\*\* *p* \< 0.001, \*\* *p* \< 0.05, \* *p* \< 0.1^a^The Cox model was stratified by each "pair" of individuals with PSO/PsA and their matched referents. The baseline hazard was accordingly allowed to vary between strata that captured age, sex and residential area. The matching variables are therefore omitted from the explanatory variable list^b^Other = nurse, physiotherapist, occupational therapist, etc.^c^Reference categories (Ref.) are referents, no morbidity, 10--12 years of education, income quintile 3 and born in a Nordic country. Ref. = 1^d^Metabolic disease = ICD-10 group E00--E90, mental disorder = ICD-10 group F00--F99, circulatory disease = ICD-10 group I00--I99^e^Observations with entry and exit on the same day are not included in the analysis Table 5Hazard ratios (HR) and 95% confidence intervals (CI) for the association of inpatient care use (at least 1 day) and presence of PSO/PsA, comorbidities, and socioeconomic and demographic factors during follow-up in the 2008--2011 periodVariable^a^Inpatient careModel 1Model 2HR95% CIHR95% CIPresence of PSO/PsA No presence (Ref.) PSO1.23\*\*\*1.18--1.281.12\*\*\*1.08--1.17 PsA1.49\*\*\*1.38--1.611.33\*\*\*1.22--1.44 Metabolic disease^b,\ c^1.49\*\*\*1.43--1.56 Mental disorder^b,\ c^1.71\*\*\*1.63--1.78 Circulatory disease^b,\ c^2.52\*\*\*1.38--1.47Education^b^ 0--9 years1.09\*\*\*1.04--1.131.05\*\*1.00--1.10 10--12 years (Ref.)\>12 years0.95\*\*0.90--1.001.030.97--1.09Income^b^ Quintile 1 (Low)0.990.94--1.050.980.92--1.04 Quintile 21.10\*\*\*1.04--1.161.05\*0.99--1.12 Quintile 3 (Ref.) Quintile 40.81\*\*\*0.76--0.860.86\*\*\*0.81--0.92 Quintile 5 (High)0.75\*\*\*0.71--0.800.84\*\*\*0.78--0.89Born outside a Nordic country^b^0.94\*\*0.88--1.000.91\*\*\*0.86--0.97Observations^d^55,74455,744\*\*\* *p* \< 0.001, \*\* *p* \< 0.05, \* *p* \< 0.1^a^The Cox model was stratified by each "pair" of individuals with PSO/PsA and their matched referents. The baseline hazard was accordingly allowed to vary between strata that captured age, sex and residential area. The matching variables are therefore omitted from the explanatory variable list^b^Reference categories (Ref.) are referents, no morbidity, 10--12 years of education, income quintile 3 and born in a Nordic country. Ref. = 1^c^Metabolic disease = ICD-10 group E00--E90, mental disorder = ICD-10 group F00--F99, circulatory disease = ICD-10 group I00--I99^d^Observations with entry and exit on the same day are not included in the analysis

Consistent with expectations, in Model 1 the probability of visiting a physician or non-physician professional was significantly associated with PSO and PsA across all healthcare levels, with the most pronounced hazard ratio for physician visits in secondary care for those with PsA (HR 2.22, 95% CI 2.09--2.36) (Table [4](#Tab4){ref-type="table"}). When including additional morbidity variables (Model 2), PSO/PsA remained significantly associated with healthcare use, but to a lesser extent than in Model 1. Metabolic, mental and circulatory morbidities were highly associated with a healthcare visit, sometimes even more than PSO/PsA, at all healthcare levels. Overall, the association was most pronounced for circulatory disease.

In Model 1, low education (0--9 years) was consistently associated with a higher probability of primary care use (Table [3](#Tab3){ref-type="table"}) and inpatient care use (Table [5](#Tab5){ref-type="table"}), while the reverse was observed for secondary outpatient care use (Table [4](#Tab4){ref-type="table"}), although the association was only significant for physician visits. When adding the additional morbidity variables (Model 2), the significant effect of low education disappeared for physician primary care use. High education (\>12 years) was associated with a lower probability of primary care use, both with and without the additional need variables added (Table [3](#Tab3){ref-type="table"}).Table 6Linear regression of factors influencing mean annual healthcare costs during 2008--2011 (costs are in logarithm form)Variables^a^Model 1Model 2Model 3Model 4Model 5Model 6*β*95% CI*β*95% CI*β*95% CI*β*95% CI*β*95% CI*β*95% CIPresence of PSO/PsA No presence (Ref.) PSO^b^0.46\*\*\*0.43--0.490.36\*\*\*0.33--0.380.48\*\*\*0.45--0.520.39\*\*\*0.35--0.430.26\*\*\*0.20--0.320.35\*\*\*0.32--0.38 PsA1.06\*\*\*1.00--1.120.92\*\*\*0.87--0.981.26 \*\*\*1.18--1.340.98\*\*\*0.91--1.060.87\*\*\*0.75--0.990.93\*\*\*0.87--0.99Metabolic disease^b,\ c^0.53\*\*\*0.50--0.560.57\*\*\*0.53--0.600.53\*\*\*0.50--0.560.53\*\*\*0.50--0.570.53\*\*\*0.50--0.56Mental disorder^b,\ c^0.71\*\*\*0.68--0.740.76\*\*\*0.72--0.800.71\*\*\*0.68--0.740.71\*\*\*0.68--0.740.71\*\*\*0.68--0.74Circulatory disease^b,\ c^0.77\*\*\*0.74--0.800.84\*\*\*0.80--0.870.77\*\*\*0.74--0.800.77\*\*\*0.74--0.800.77\*\*\*0.74--0.80PSO/PsA and additional morbidities PSO and metabolic−0.08\*\*−0.15 to 0.00 PsA and metabolic−0.26\*\*\*−0.39 to 0.12 PSO and mental−0.14\*\*\*−0.21 to 0.06 PsA and mental−0.32\*\*\*−0.46 to 0.19 PSO and circulatory−0.20\*\*\*−0.27 to 0.14 PsA and circulatory−0.44\*\*\*−0.57 to 0.32Education^b^ 0--9 years0.06\*\*\*0.03--0.100.01−0.02 to 0.040.01−0.02 to 0.070.05\*\*\*0.02--0.090.01−0.02 to −0.040.02−0.01 to −0.05 10--12 years (Ref.)\>12 years−0.09\*\*\*−0.12 to −0.05−0.02−0.06 to −0.01−0.02−0.05 to 0.02−0.02−0.06 to −0.02−0.02−0.06 to 0.06−0.02−0.06 to 0.01PSO/PsA and education^d^ PSO and 0--9 years−0.12\*\*\*−0.18 to−0.05 PSO and \>12 years0.00−0.08 to0.09 PsA and 0--9 years−0.22\*\*\*−0.39 to −0.10 PsA and \>12 years−0.01−0.35 to −0.09Income^b^ Quintile 1 (Low)−0.05\*\*−0.09 to −0.01−0.07\*\*\*−0.11 to −0.03−0.07\*\*\*−0.11 to 0.03−0.07\*\*\*−0.11 to −0.03−0.09\*\*\*−0.14 to −0.05−0.07\*\*\*−0.11 to −0.03 Quintile 20.12\*\*\*0.07--0.160.06\*\*\*0.02--0.100.06\*\*\*0.02--0.100.06\*\*\*0.02--0.100.06\*\*\*0.01--0.100.06\*\*\*0.02--0.10 Quintile 3 (Ref.) Quintile 4−0.19\*\*\*−0.23 to −0.15−0.10\*\*\*−0.13 to −0.06−0.10\*\*\*−0.13 to 0.06−0.09\*\*\*−0.13 to −0.06−0.14\*\*\*−0.19 to −0.10−0.10\*\*\*−0.13 to −0.06 Quintile 5 (High)−0.32\*\*\*−0.37 to −0.28−0.19\*\*\*−0.23 to −0.15−0.18\*\*\*−0.22 to 0.14−0.18\*\*\*−0.22 to −0.14−0.24\*\*\*−0.28 to −0.19−0.19\*\*\*−0.23 to −0.15PSO/PsA and income^e^ PSO and income Q10.11\*\*0.02--0.21 PSO and income Q2−0.00−0.09--0.09 PSO and income Q40.20\*\*\*0.11--0.29 PSO and income Q50.20\*\*\*0.11--0.29 PsA and income Q1−0.03−0.21--0.15 PsA and income Q2−0.04−0.21--0.13 PsA and income Q40.13−0.05--0.30 PsA and income Q50.20\*\*0.02--0.38Born outside a Nordic country^b^−0.03−0.07 to 0.01−0.04\*\*−0.07 to 0.01−0.04\*\*−0.08 to 0.00−0.04\*\*−0.08 to −0.01−0.04\*\*−0.08 to 0.01−0.05\*\*−0.10 to 0.01PSO/PsA and country of birth^f^ PSO and born outside a Nordic country0.09\*−0.01 to 0.19 PsA and born outside a Nordic country−0.16−0.40 to 0.08Observations54,31354,31354,31354,31354,31354,313R-squared0.440.530.540.530.530.53\*\*\* *p* \< 0.001, \*\* *p* \< 0.05, \* *p* \< 0.1^a^The dataset is matched for sex, age and residential area, and each matched pair is handled as a dummy variable and absorbed in the model^b^Reference categories (Ref.) are referents, no morbidity, 10--12 years of education, income level 3 and born in a Nordic country. Ref. = 0^c^Metabolic disease = ICD-10 group E00--E90, mental disorder = ICD-10 group F00--F99, circulatory disease = ICD-10 group I00--I99^d^Reference category is referents with 10--12 years of education. Ref. = 0^e^Reference category is referents with income quintile 3. Ref. = 0^f^Reference category is referents born in a Nordic country. Ref. = 0

The income gradient worked in two directions. Both those with income below and above median were less likely to use primary care, secondary outpatient care and inpatient care, with two exceptions where income quintile 2 had a higher probability of use \[non-physician professionals in secondary outpatient care (Model 1 in Table [4](#Tab4){ref-type="table"}) and inpatient care (Model 1 in Table [5](#Tab5){ref-type="table"})\]. Overall, these results were valid both with and without additional morbidity variables, but it is noteworthy that in Model 2, the significant association between the probability of physician use in secondary care and income in quintiles 4 and 5 disappeared (Table [4](#Tab4){ref-type="table"}), as did the significant association between non-physician use in secondary outpatient care and income quintile 2.

Individuals born outside a Nordic country were significantly more likely to use non-physician professionals in primary care (Table [3](#Tab3){ref-type="table"}), and the reverse was observed for inpatient care (Table [5](#Tab5){ref-type="table"}).

We did not use the interaction models (Models 3--6) in the analysis of the probability of healthcare use. As the material was stratified in many levels and few individuals had zero healthcare use (see Supplementary Table S1), there were too few values in different data cells for analysis.

Healthcare costs {#Sec18}
----------------

Table [6](#Tab6){ref-type="table"} shows the *β*-coefficients and 95% confidence intervals for the annual mean healthcare costs across PSO/PsA, additional morbidity variables and socioeconomic/demographic variables conditional on positive healthcare use at least once during the 4-year study period (99% of the PSO/PsA patients and 96% of the referents). Model 1 shows that PSO and PsA were significantly positively associated with healthcare costs: +106% for PsA (*β* = 1.06, 95% CI 1.00--1.12) and +46% for PSO (*β* = 0.46, 95% CI 0.43--0.49) compared with the referents. From Model 2, it is seen that the presence of other morbidities was positively associated with healthcare costs. The most distinct association was noted for the presence of circulatory disease: +77% (*β* = 0.77, 95% CI 0.74--0.80).

In Model 1, low education (0--9 years) was significantly associated with higher healthcare costs than for medium education (10--12 years), while the reverse was observed for high education. The significant associations disappeared when we added morbidity variables (Model 2 in Table [6](#Tab6){ref-type="table"}).

Overall, income showed a bell-shaped relationship to healthcare costs, with quintiles 2 and 3 having the highest mean annualized cost (Models 1--6 in Table [6](#Tab6){ref-type="table"}). Higher income (quintiles 4 and 5) was highly associated with lower healthcare costs, as was the low income (quintile 1).

Some heterogeneity with respect to education and income was seen among patients with PSO and PsA (Models 4 and 5 in Table [6](#Tab6){ref-type="table"}). While low education overall was associated with higher costs, the marginal effect of PSO and PsA in interaction with low education was negative (−0.12, 95% CI −0.18 to −0.05; −0.22, 95% CI −0.39 to −0.10; Model 4). The resulting total effect of PSO and PsA on the mean annualized healthcare costs showed significantly lower costs among those with low education than among those with medium education (PSO *p* = 0.04; PsA *p* = 0.01). The total effect of PSO and PsA and low education was 0.32 (95% CI 0.27--0.37) and 0.82 (0.71--0.92), respectively, which is less than the effect only of PSO and PsA in Model 2. For PsA, that is almost double the costs than for the reference category (referents with 10--12 years of education). For the total effect of education for each stratum within the PSO and PsA groups, see Table S4 in the Online Supplementary Material.

The bell-shaped pattern of income quintiles was preserved, but to a lesser extent when accounting for interactions of the presence of PSO/PsA and income (Model 5 in Table [6](#Tab6){ref-type="table"}). The "top of the bell" was found in income quintile 2. Including the interaction terms for PSO/PsA and income increased the base effect of disease in income quintiles 4 and 5 for PSO and in income quintile 5 for PsA. However, this increase was counteracted by the negative effect found in income quintiles 4 and 5. The resulting total effect of PSO and PsA on the mean annualized healthcare costs preserved a tendency for lower healthcare costs among those with low and high incomes, particularly in the PsA group (see Table S5 in the Online Supplementary Material).

We also performed a sensitivity analysis of Model 2 in Table [6](#Tab6){ref-type="table"} (the results are presented in Table S3 in the Online Supplementary Material) that also included individuals with zero healthcare use (*n* = 1819). In comparison, the results of the regression, including the total study population, the coefficients for PSO/PsA and the additional morbidities, were higher than the results of Model 2 in Table [6](#Tab6){ref-type="table"}. The direction of the coefficients for education and income showed the same pattern as in Model 2 but deviated slightly in size. Noteworthy was the significant association between being born outside a Nordic country and lower healthcare costs in the sensitivity model.

Discussion {#Sec19}
==========

In this study, we explored the influence of socioeconomic and demographic factors on healthcare use and healthcare costs, controlling for need as measured by physician-confirmed presence of the chronic diseases PSO/PsA and additional morbidity. Consistent with hypotheses, the main findings were that the presence of PSO and PsA is associated with an increased probability for healthcare use across all types of healthcare service levels, and with greater healthcare costs. Furthermore, income, and to some extent education, had significant effects on the probability of healthcare use.

To analyze the robustness of education and income effects on healthcare use and costs, we also controlled for additional morbidity variables measured by the presence of metabolic, mental and circulatory diseases. When controlling for both PSO/PsA and additional morbidity variables, socioeconomic and demographic disparities in healthcare use still remained. One notable finding was that PSO and PsA patients with low education had significantly lower healthcare costs than patients with middle and high education. Furthermore, the overall effect of income was bell-shaped, i.e., those with mid-income (quintiles 2 and 3) had higher use than those with both low and high income (Model 3 in Table [6](#Tab6){ref-type="table"}). This pattern was also found in the PSO and PsA groups (Model 5 in Table [6](#Tab6){ref-type="table"}), but to a lesser extent. Our interpretation of this finding is that individuals suffering from a chronic disease are within the healthcare services system. In their case, decisions by a physician and other healthcare personnel govern costs, while demand-side individual socioeconomic and demographic factors may play a less important role in the healthcare use. In contrast, patient groups without a diagnosed chronic disease may not have regular healthcare contact that facilitates access.

Although the literature on the relationship between socioeconomic factors and healthcare use disparities is extensive, few of the studies are recent. As both treatment patterns and healthcare system designs change over time, there are potential new conditions for policy-related research, which should encourage more updated studies. However, existing studies do indicate some evidence that socioeconomic factors influence healthcare use in various ways depending on the healthcare service level. While the patient has the initiative when consulting primary care, the primary care physician plays a role as gatekeeper for the subsequent referrals and visits to secondary outpatient care, and the patient's role in the decision about inpatient care is likely to be limited. A number of studies with slightly different designs and also different definitions of need from the ones in our study have consistently shown higher use of primary care services among lower income groups and higher use of specialist services among higher income groups in a number of countries in Europe and North America \[[@CR1], [@CR10], [@CR14], [@CR21], [@CR42]\]. A Norwegian study supported the finding of higher use of secondary outpatient care among higher income individuals, but did not find any income-related influence on primary care use \[[@CR39]\].

In contrast to these studies, our results showed that, for both PSO and PsA groups and across all healthcare service types, individuals in income quintiles 2 and 3 were more likely to use healthcare and they had higher costs than those with lower or higher income had. To what extent the results are linked to financial barriers in quintile 1 or other causes is beyond the scope of this study, but such barriers do not seem to impact on observed use or costs in quintiles 2 and 3. A priori, we assumed low financial barriers, since the co-payment paid by the patient in Sweden is low and is subject to a high cost ceiling. However, a recent Swedish study found some evidence for self-reported refraining from healthcare for financial reasons among more vulnerable socioeconomic groups \[[@CR43]\]. It is worth noting that, in our study, a number of those in income quintile 1 were registered with very low income.

Other explanations for our findings may be that those with lower and higher income perceive their health status to be better than those with median income do, or that their preferences for healthcare are different. Socioeconomic and demographic variables could be correlated with differences in the individuals' preferences for healthcare use, but other data would be needed to address such underlying factors.

Any use, as opposed to volume of use, was chosen as the unit of analysis because there is reason to believe that the characteristics of the individual are of primary importance for the initial healthcare consultation, whereas the physician determines the volume of use \[[@CR9], [@CR10], [@CR13]\]. In an older Swedish study on self-reported information on physician consultations, it was concluded that low income was associated with a lower probability of any use of physician care, but not with the frequency of consultation. However, the drawback in this study was the non-differentiation between consultations in primary care versus secondary outpatient care \[[@CR13]\].

In our study, education seemed to be of significant importance for healthcare use, while it had less influence on healthcare costs among those with healthcare use. Furthermore, low income was associated with a lower probability of healthcare use than for those with median income, but low income (quintile 1) patients had lower costs than referents with median income had.

An interpretation of our results from an equity perspective would be that the principle of horizontal equity in healthcare use is violated in our study population. After controlling for the presence of PSO/PsA and additional morbidity, there was still some effect of socioeconomic variables on both the probability of healthcare use and healthcare costs. There were also some differences related to the type of healthcare service level and the type of healthcare provider. These differences imply that simple categorical conclusions regarding the presence of horizontal inequity in healthcare use open up further questions, such as how to aggregate inequity observed at different healthcare service levels and how different components of inequity should be ranked.

A major strength of this study was the use of individual-level data from a large population over 4 years, capturing even rare consumers of healthcare \[[@CR44]\] and facilitating robust cost estimates. A previous validation study from our group has shown limited misclassification of patients with PSO and PsA in the SHR (i.e., high positive predicted value for the diagnostic codes) \[[@CR23]\], which suggests that problems associated with misclassification are small in the present study.

This study has some limitations that should be addressed. We included only individuals consulting a healthcare provider for their PSO or PsA problems during the 10-year inclusion period. However, the long inclusion period reduces the concern about missing infrequent healthcare users, such as individuals with mild symptoms. Furthermore, there may be omitted-variables bias. Not including total morbidity or self-reported perceived health, the models may over- or underestimate the effect of socioeconomic factors on healthcare use and cost because of differences in health across different socioeconomic gradients. The previous literature has pointed to the difficulties associated with defining and measuring need in studies analyzing the impact of socioeconomic variables on healthcare use while controlling for need \[[@CR45]\]. However, one consistent finding seems to be that the more extensive the specification used to define need is, the less likely it is to find evidence of inequity across socioeconomic variables \[[@CR14], [@CR46], [@CR47]\]. Our results support this finding, with part of the PSO/PsA effect appearing to be due to the additional morbidities that are common in the general population and which are also known comorbidities of PSO and PsA.

The case-control design of the study with three referents for each case implies that the study population's characteristics were not representative of the characteristics of the general population. Our referent cohort included people of all ages above 19 years, but the emphasis was on people of higher ages. Nevertheless, our main interest lay in understanding whether differences exist between people with PSO/PsA and a similar population without those diseases.

This research can be seen as one contribution to the overall understanding of how to improve health and healthcare services for patients with PSO and PsA carried out by different stakeholders. In 2014, PSO was included in the WHO's strategy work on non-communicable chronic diseases \[[@CR48]\], and in Sweden, the National Board of Health and Welfare was recently assigned by the government to study psoriasis and examine what the needs are and what efforts could improve the care for these patients \[[@CR49]\]. One of the reasons for these newly initiated efforts in the field of PSO and PsA is the indication of unmet needs related to access to care and coordination between different specialists \[[@CR48], [@CR50], [@CR51]\].

This study adds to the knowledge of what the disparities in healthcare use are and in what way they are systematically related to socioeconomic and demographic variables. This knowledge can assist in designing adequate policies that improve health for people with chronic disease.

In conclusion, our results indicate that socioeconomic disparities remain, especially related to income, in the pattern of healthcare use among a cohort of patients and referents after controlling for the presence of PSO and PsA and other common morbidities. Having PSO or PsA did not seem to entail any additional negative impact from education or income. Instead, having a chronic disease such as PSO or PsA appeared to smooth out the bell-shaped effect of income.
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